Expression patterns of the c-myc gene in adrenocortical tumors and pheochromocytomas.
Abundant c-myc gene expression in neoplasms has been often linked to poor prognosis. As c-myc mRNA is expressed and hormonally regulated in human adrenals, we examined the c-myc gene expression in adrenal tumors by RNA analysis and immunohistochemistry to find out the possible role of c-myc in adrenal neoplasms. The abundant expression of the c-myc gene in normal adrenals was localized to the zona fasciculata and zona reticularis, with much lower expression in the zona glomerulosa and adrenal medulla. In hormonally active adrenocortical carcinomas (n = 6) and in virilizing adenomas (n = 4), c-myc mRNA levels were approximately 10% of those in normal adrenals (n = 11). In contrast, adrenal adenomas from patients with Cushing's (n = 4) and Conn's (n = 9) syndrome, non-functional adenomas (n = 2), adrenocortical hyperplasias (bilateral, n = 5; nodular, n = 4), and non-functional adrenocortical carcinomas (n = 3) expressed c-myc mRNA to the same extent as normal adrenals. The c-myc mRNA abundance in benign adrenal pheochromocytomas (n = 19) was similar to that in normal adrenal medulla. However, in malignant adrenal pheochromocytomas (n = 6), the average c-myc mRNA levels were approximately threefold that in benign adrenal pheochromocytomas. There was a good correlation between c-myc mRNA expression and immunohistochemical reactivity in both normal and pathological adrenal tissues. Southern blot analysis revealed no amplification or rearrangement of the c-myc gene in any of the adrenal tumors. In conclusion, c-myc expression localized to zona fasciculata and reticularis in normal adrenals. Virilizing adenomas and hormonally active adrenocortical carcinomas expressed c-myc mRNA clearly less than the other adrenal neoplasms and normal adrenal tissue. On the other hand, malignant pheochromocytomas contained more c-myc mRNA than benign ones. Further studies are required to clarify the mechanisms and significance for the distinct expression pattern of the c-myc gene in different adrenal neoplasms.